Although poxvirus replication and assembly occur outside the host cell nucleus within virosomes found in the cytoplasm of infected cells (6, 15) , a number of poxviruses are known to be responsible for proliferative diseases. Examples epidermal lesions in humans (4) . It has recently been shown that vaccinia virus, a cytolytic Orthopoxvirus (6) , and SFV, a tumorigenic Leporipoxvirus (7, 19, 28) , encode gene products designated vaccinia growth factor (VGF) (2, 3, 12, 16, of such tumorigenic poxviruses are Shope fibroma virus (SFV), which induces benign fibromas in rabbits (19) , and  Molluscum contagiosum, which causes benign tumorlike 1272   NOTES   10  20  30  40  50  60  70   TTRARCARGA TACRACRTAC GGRCGCGGCT RTGTTCTCGG RRGTCRTRGA CGGTRTTGTC GCGGRAGRAC   80  90  100  110  120  130  140   RGCRGGTGRT TGGRTTTRTT CAGRARRART GTARARTATRA CACGRCATAC TACARTGTAC GTRGCGGCGG   150  160  170  180  190  200   GTGTRRARRT TCCGTCTRTC TARCCGCGGC RGTTGTTGGC TTTGTCGCRT RCGGRRTRCT ARA   218  233  248   RTG GTR CCG RGG GRC CTA GTC GCR RCT CTC TTR TGT GCG RTG TGT RTT GTR The BamHI E fragment of myxoma virus was identified as being homologous to the SFGF probe, and further mapping analysis localized the region of homology to a 1.7-kb HincIl fragment within the myxoma BamHI E fragment (data not shown). Figure 1A indicates the position of the SFGF gene and the related HincIl fragment of myxoma virus with respect to theTIRs at the right end of the two viral genomes. This 1.7-kb HincIl fragment was blunt ended with T4 DNA polymerase and cloned into the SmaI site of M13mpl8 (27) in both orientations; nested deletions created for each orientation of the fragment (Fig. iB) with exonuclease III (11) were sequenced with the dideoxy chain termination method (18) , and the DNA sequence was analyzed with the Core Library programs of the BIONET computer facility (IntelliGenetics Inc., Palo Alto, Calif.) as previously described (25) . Translation of 1.4 kb of the DNA sequence closest to the viral TIR (Fig. 2 ) revealed two ORFs (Fig. 1B) , one closely related to and in the same orientation as that of SFGF (designated here as myxoma virus growth factor [MGF]) and another partial ORF (M9-R) that is homologous to T9-R of SFV (25) .
Analysis of the MGF gene. The MGF gene encodes a polypeptide of 85 aa, 5 more than SFGF. Therefore both SFGF and MGF are similar in size to the 77-aa cleaved product of the VGF gene (Fig. 3) . Both MGF and SFGF contain 12 of the 13 aa residues that are conserved among VGF, EGF, and transforming growth factor a, whereas the single variant residue (Asn-70) is the same in MGF and SFGF (Fig. 3) Numbering is defined by the MGF sequence. The most highly conserved residues, characteristic of this growth factor family, are boxed. Asterisks indicate identity between MGF and SFGF (56 residues). The proposed N-terminal signal sequence and the hydrophobic C-terminal membrane-spanning site of the VGF precursor are underlined (3, 14) , and the deduced cleavage sites for the generation of the secreted polypeptide derived from the VGF precursor (22) are indicated by arrows. The alignment of aa residues between cysteine residues 3 and 4 (51 to 65 of the MGF sequence) was performed to maximize homology between SFGF and MGF in this region and highlight the conservation of ALD between SFGF and hEGF and the related ALN and SLD sequences of MGF and mEGF, respectively.
termini, but both lack hydrophobic C termini and it is not known whether they are secreted from infected cells in a manner analogous to VGF (22, 24) . MGF and SFGF share 56 identical residues, and of these, 36 are within the 45-aa stretch between Cys-37 and Leu-81 of MGF, the most distal two aa that are conserved among all the EGF-like growth factors. This 45-aa region was also used in the calculation of homology in pairwise comparisons of the growth factors to avoid the complicationi of different polypeptide lengths (Table 1). The two most closely related pairs are MGF-SFGF (80% homologous) and human EGF (hEGF)-mouse EGF (mEGF) (71.4% homologous), indicating that MGF and SFGF probably evolved from a single ancestral gene. Other alignments produced similar homologies ranging between 34.1 and 48.8%. It is noteworthy that MGF and SFGF only have 34.1 and 36.6% homology with VGF, respectively, which are among the lowest scores of any of the EGF-like growth factor combinations and considerably lower than the aa homology between the thymidine kinase genes of SFV (Fig. 4) . Long stretches of identity exist between the two sequences, as might be expected since the myxoma virus and SFV genomes cross hybridize at moderate stringencies (1). The (17, 29) and which is also present on the 3' side of many SFV early genes (25) . In the case of MGF, the sequence TT"TTTwAT beginning at nucleotide no. 571 (Fig. 2) The SFV sequence (bottom line) is numbered such that nucleotide no. 1 is at the mung bean nuclease cut site near the viral terminus used to clone the terminal IT fragment (7, 28) and extends to the unique sequence-TIR junction (nucleotide no. 12,397) at the right end of the virus. Since the complete myxoma TIR sequence is not available, nucleotide no. 1 of the myxoma virus sequence is defined within the HinclI site closest to the terminus (Fig. 1) . The myxoma DNA sequences corresponding to MGF and the incomplete ORF M9-R are nucleotides 1218 to 964 and 705 to 1, respectively, and are numbered in the opposite direction to Fig. 2 . The SFV sequences for SFGF and the incomplete ORF T9-R are nucleotides, 12,936 to 12,697 and nucleotides 12,548 to 11,841, respectively. scription may proceed through one or more downstream SFV genes before terminating.
Since SFV contains two other TIR ORFs, T6 and T8, with extensive sequence homology to T9-R (25), it was necessary to measure the relationships among these three SFV ORFs and M9-R to determine the extent of colinearity between the myxoma virus and SFV genomes within this region that was suggested by alignment of the DNA sequences and ORFs. From the homology scores, it was evident that the myxoma M9-R ORF is more closely related to the SFV T9-R ORF (68.9%) than to the other two SFV ORFs, T8 (53.2%) and T6 (29.8%) (T8 and T9-R showed 31.5% homology). The DNA sequence alignments of all four ORFs (data not shown) and the fact that scores between myxoma M9-R and SFV T8/T6 were only slightly less than the scores for alignment of SFV T9-R with SFV T8-T6 suggested that there has been conservation of specific sequences within these polypeptides.
We showed that myxoma virus possesses a gene capable of encoding a polypeptide related to the EGF-like family of growth factors. This MGF gene shares extensive homology with SFGF, but neither is more closely related to VGF than to the other members of the group. Analysis of the myxoma-SFV recombinant MRV indicates that, although myxoma sequences which include the MGF gene have been deleted, a small region of the SFV genome which contains the SFGF gene in addition to several other ORFs has been inserted (5, 25) . However, both SFGF and MGF must be examined by site-specific mutagenesis before definitive conclusions can be made about the interplay between these viral growth factors and their respective target cells. 
